The steady decline in the sisal market has resulted in greater emphasis on raising of livestock from sisal areas and from native rangelands in Tanzania. Livestock productsion in many areas of Tanzania is limited by Tsetse fly (Glossina pallidipes).
The Tanga Region of Tanzania  has approximately 13,700 square miles of high potential bushedgrassland, of which 500 were cleared for sisal production and 550 are in the Mkomazi Game Park.
Precipitation occurs from MarchMay and from October-November. The hottest months are December, January, and February and the coolest are June, July, and August. In the northern part of the region, the Usambara Mountain Range rises from the coastal belt in a northwest direction and continues as the Pare Mountains to Mt. Kilimanjaro.
The Usambara serve as a watershed for the Umba River to the north and east and the Pangani River to the south and east (Fig.  1 ). In the southern part of the region the coastal belt is succeeded by hills, then undulating country at 1500-2000 feet elevation. The Msangasi River is the major drainage in this area.
Due to social problems related to prestige, religion, and culture, beef production at present is almost entirely extensive with low outputs and low inputs. The traditional method of cattle management consists of grazing unenclosed common natural pasture, the cattle being tended in combined herds by members of the family and returned in the early evening to a small enclosure or "boma." As a result, the surroundings of village settlements are much overgrazed while other areas are not used. Six transect data, representative of the coastal plain are summarized in Table  1 and six transect data, representative ot the inland plain are summarized in Table  2 . The Mkomazi Game Pak, although a potential graGng resource is de@ nated as a wilderness area. In order to protect the game and to preserve the park as a wilderness, the Wakwavi tribesmen with their cattle herds are being located elsewhere. Tire park was not surveyed. Four range sites were readily distinguished from the surveys:
1. The Coastal Plain-a low elevation, high rainfall area.
The
Inland Plain-a high elevation, low rainfall area.
3. The Usambara Highland-a high elevation, high rainfall area. considerably to the improvement of the forage quality for livestock.
Result and Discussion
Near village settlements, coconut palms are often found in cultivated rows 30 feet apart allowing ample forage production for cattle grazing in coconut groves (Fig. 2) 
Management problems
Bush control is a major problem in the coastal plains area, especially thicket forming Acacia species and the dumpalm.
Grass burning to reduce bush density as it is practiced by the local people is only effective with an intense hot burn. This is accomplished when the grass cover is left ungrazed for at least a year to provide maximum burnable material. Although this is an economic way to reduce bush, the practice lowers the grazing capacity. Adoption of such expensive practices requires good management to insure adequate returns on the investment.
Grazing capacity
The Hyparrhenia grass associations are not difficult to manage with proper numbers and distribution of livestock.
The annual rainfall insures a continuous forage supply, althougl1 quality varies. It is indeed extremely rare when there is no rainfall recorded for any one month even during the dry seasons. Forage production from Hyparrhenia rufa in pure stands was estimated from clippings at 4400 lb. per acre. A pure stand of Setaria sphacelata yielded 3880 lb. per acre. Since there is a tremendous variability in forage production from year to year and a conservative stocking rate may mean overgrazing in successive dry years, stocking rates based on yields must be used as a guide only. It would be advisable to use utilization surveys in determining actual carrying capacity for each growing season.
At the Mkwaje Ranch, experience shows that 8 acres will carry 1 animal unit yearlong and this figure can be used as a starting point for other areas in the coastal plain.
The Inland Plain
The Inland Plain area is bounded on the west by the Masai Steppe and the Usambara Mountain Range to the north.
The further inland the greater extremes in day and night temperatures and lower humidity.
Rainfall becomes progressively lower moving inland to the dry and sparsely populated Masai Steppe.
The average annual rainfall is 25-35 inches.
The soils are a red sandy loam with Guinea grass (Panicum maximum) the dominant species (Table  2) Also, the production of livestock is hindered by the increased Tsetse fly problem, which may explain the low cattle populations in the area. Prophylactic drugs would be required to maintain
proper animal health to reduce losses from Tsetse.
Tsetse fly breeds in dense bush cover, and where areas have been cleared of bush, the incidence of Tsetse is markedly reduced. Bush control therefore must be considered a major management concern (Fig. 4) . Naveh (1966) cautions that we do not know enough about the importance of trees and shrubs possibly in recycling of nutrients from the subsoil and that indiscriminate bush eradication must be avoided. The object of the removal of undesirable plants must remain the creation of a stable bush-grass ecosystem. One solution will be to confine bush clearing to removal of thickets.
Bentley (1963) claims that bandclearing methods in control of bush are adapted to the tree-shrub types, but it is too expensive for thicket types.
Mechanical treatments are the only proven means for opening up thicket types that are too dense for hand clearing or for successful burning.
For mechanical clearing of excessive tree growth two operations are needed. One to chain the area, requiring two D-8 size tractors and followed by a D-8 pulling a Marden brush cutter. This is needed because during chaining the smaller thorntrees bend under the chain and then spring back to their original position. Considerable band clearing and burning must then take place to make the area suitable for grazing.
This requires an initial outlay of approximately Sh.1 lo/-per acre to become operational.
The present low level of returns from livestock restricts such expenditures unless much improved management can be attained.
Grazing capacity A substantial increase in forage production results from clearing Guinea grass-wooded areas. Hopkinson (1969) reports that Guinea GRAZING POTENTIAL IN TANZANIA 329 grass can yield as much as 11,700 lb. per acre. The high forage production is the result of good soil fertility and better water holding structure of the soil. The cleared areas thus have a higher stocking rate than the coastal plain. At Magunga with good management it is possible to carry 1 animal unit yearlong on 6 acres and this is acceptable for the areas that once were cleared for sisal production. To bring the undeveloped wooded areas up to this carrying capacity, bush must be controlled.
One method of appraising the economics of bushcontrol is to consider the total cost of the initial and follow-up control work on a land unit over a period of years. Bentley (1963) assumes that if the investment is amortized over a ZO-year period at an interest rate of four to five percent, the net return each year must equal about ten percent of the initial investment. Thus, at a stocking rate of 6 acres, the initial investment in bush control is approximately Sh.660/-per animal unit.
Kidner (1965) in studying beef production from feeding trials using different breeds of cattle, indicates that indigenous Zebu cattle in good condition have a low average live-weight gain potential of about 0.75 lb. per day. In terms of shillings and cents, 6 acres will realize a return of Sh. 164/-per year at present price levels of Sh.O.SO/-per lb. Although these costs justify the initial outlay of capital investment, bush clearing will remain a restriction for livestock development as long as costs for operation and maintenance of mechanical equipment continue to rise without subsequent recoveries from beef production.
The Usambara Highland
The Usambara Highland has a cooler climate than the other range sites. Elevation ranges from ZOOO-6000 feet with a rainfall between 56 to more than 90 inches annually. The soils are a red loamy clay.
The Usambara Highland does not qualify as rang-eland but is suit- able for intense specialized livestock management (Fig. 5) 
Management problems
The undulating topography of the hillsides accentuates a danger of soil erosion. The encroachment of cultivation on grazing lands with indiscriminate bush clearing for the cultivation of rowcrops is increasing the danger of soil losses unless conservation is practiced with terracing and maintaining a soil cover.
The Tanga Region Extension Service is teaching the farmers in the Usambara hills to plant Guatamala grass (Tripsacum laxum) for soil conservation with their tea plantings (Ministry of Agriculture, 1968) . Where cultivation is not practiced the sodforming creeping grasses are desired for grazing. Since the erosion threat becomes pronounced with close grazing it is of vital importance that stocking rates are properly determined and management is practiced.
Grazing capacity
With the possibility of very productive seeded pastures and plantings of large fodder-type grasses and legumes, the grazing areas can become suitable for highly specialized livestock operations such as dairy farming or fattening of young stock. At Amani, Kikuyu grass (Penniseturn clandistinum) is providing excellent grazing and it has been reported earlier, (Eichinger, 19 14) that in Amani seven head of milking cattle were kept on ten acres of Paspalum dilatatum pastures and with never a feed shortage.
The Masai Steppe
The Masai Steppe is a large area that covers most of central and northwest Tanzania.
Lower rainfall, 18-25 inches, and vegetative characteristics bring the steppe into a different site category. It will not be discussed in this article for the Tanga region.
